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(57) ABSTRACT 

An optical disk reproducing device, comprises a judgement 
circuit Which, under an operating condition in Which 
demodulated data amounting for one frame are being stored 
in a memory in synchronism With internally supplemented 
synchronous signals, and When an external ?rst synchronous 
signal is detected from read-out signals, judges Whether the 
external ?rst synchronous signal appears in the ?rst half or 
in the second half in the period of the internally supple 
mented synchronous signal, and When the judgement circuit 
judges that the external ?rst synchronous signal appeared in 
the ?rst half of the period of the internally supplemented 
synchronous signal, the demodulated data amounting for 
one frame are stored in the memory at a memory position for 
the immediately previous frame. 
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OPTICAL DISK RERODUCING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates an optical disk reproducing 
device and more speci?cally to an optical disk reproducing 
device, in particular a CD (Compact Disk) reproducing 
device, Which suppresses discontinuity of demodulated 
frame data to be stored in an internal memory of the device 
Which Will be caused When resynchroniZing from a synchro 
nous state by internal synchronous signals in case of missing 
of external synchronous signals due to such as a ?aW of a CD 
to external synchronous signals read out from the CD 
thereafter. 

2. Background Art 
In connection With a CD reproducing device Which is one 

of optical disk reproducing devices, synchronous signals 
sometimes can not be detected because of a ?aW on the CD. 
Usually, inside a CD reproducing device a synchronous 
protection circuit is incorporated Which generates synchro 
nous signals internally, thus, When external synchronous 
signals can not be detected, the synchronous signals gener 
ated internally can supplement the external synchronous 
signals. 

FIG. 4 is an example of such CD reproducing devices. 

In FIG. 4, numeral 20 is the CD reproducing device on 
Which a CD 1 is mounted and Which is constituted by such 
as a rotary drive mechanism for rotating the CD I mounted 
thereon, a pick-up (a tetra-section photo detector) 3, an RF 
ampli?er 4 Which ampli?es received optical signals from the 
pick-up 3 and produces RF detection signals (total received 
optical amount detection signals) as read-out signals, an 
EFM (Eight to Fourteen Modulation) demodulation circuit 5 
Which receives the read-out signals from the RF ampli?er 4, 
a synchronous signal detection circuit 6 Which also receives 
the read-out signals from the RF ampli?er 4, further, an 
internally inserting supplement use synchronous signal gen 
erating circuit 7, a synchronous signal selection circuit 8, an 
address generation and Writing circuit 9, an SRAM 10, an 
ECC error correction circuit 11, a data read-out and output 
circuit 12, a clock generation circuit 13 for read-out system 
and a clock generation circuit 14 for reproducing system. 

Herein, the EFM demodulation circuit 5 receives the 
read-out signals (RF detection signals) and demodulates 
EFM data. The synchronous signal detection circuit 6 
receives the read-out signals, extracts synchronous signals 
from the received read-out signals to detects external syn 
chronous signals therein and outputs the detected external 
synchronous signals as synchronous signals DSYNC. The 
internally inserting supplement use synchronous signal gen 
erating circuit 7 includes a 588-adic counter therein, counts 
clocks CLK from the clock generation circuit 13 and gen 
erates internal synchronous signals ISYNC in synchronism 
With the synchronous signals DSYNC by resetting the count 
value When the synchronous signals DSYNC are received. 

The synchronous signal selection circuit 8 receives the 
synchronous signals DSYNC and the synchronous signals 
ISYNC and selects either of them, in that When the syn 
chronous signals DSYNC are received from the synchro 
nous signal detection circuit 6, the synchronous signal 
selection circuit 8 outputs the synchronous signals DSYNC 
as synchronous signals RSYNC and When no synchronous 
signals DSYNC are received, outputs the synchronous sig 
nal ISYNC as synchronous signals RSYNC. Thereby, When 
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2 
the synchronous signals DSYNC are missing, the synchro 
nous signals ISYNC are supplemented by the synchronous 
signal selection circuit 8. 
The clock generation circuit 13 receives the read-out 

signals from the RF ampli?er 4, generates clocks CLK (588 
clocks) through a PLL control and sends out the clocks CLK 
to the respective circuits in FIG. 4 other than such as the 
SRAM 10, the ECC error correction circuit 11, and the data 
read-out and output circuit 12 belonging to the reproducing 
system. The SRAM 10, the ECC error correction circuit 11 
and the data read-out and output circuit 12 receive clocks 
CK from clock generation circuit 14 for generating clocks 
for the reproducing system and are operated thereby. 
The address generation and Writing circuit 9 receives the 

synchronous signals RSYNC to reneW addresses in the 
SRAM 10, Writes the EFM data corresponding to one frame 
amount (amount of 588 channels) Which are demodulated by 
the EFM demodulation circuit 5 the reneWed addresses in 
the SRAM 10 and stores the EFM data in the SRAM 10. The 
ECC error correction circuit 11 reads out a predetermined 
amount of the stored data from the SRAM 10 With reference 
to the presently recorded data position, performs ECC error 
correction With regard to neWly stored data of one frame 
amount and returns the corrected data to the SRAM 10. The 
data read-out and output circuit 12 reads out the ECC error 
corrected data and outputs the same to the side of an 
analogue reproducing circuit Which reproduces the same 
after performing digital analogue conversion. 

Further, the RF ampli?er 3 includes inside thereof a focus 
position error generation circuit Which generates RF detec 
tion signals (total received optical amount detection signals) 
and position error detection signals FE With respect to a 
focus position of laser beams irradiated on an optical disk, 
and the RF detection signals and the position error detection 
signals FE are provided to a focus servo mechanism per 
forming a focusing servo, hoWever, of Which illustration is 
omitted. 

FIGS. 5(a) through 5(e) are explanatory diagrams on the 
synchronous signal generation by the synchronous signal 
selection circuit 8 and on the storing timing of one frame 
data in the SRAM 10. 
When there exist synchronous signals DSYNC as shoWn 

in FIG. 5(a), the synchronous signal selection circuit 8 
generates synchronous signals RSYNC in correspondence 
With synchronous signals DSYNC as shoWn in FIG. 5(c), 
and When no synchronous signals DSYNC exist, synchro 
nous signals RSYNC in correspondence With the synchro 
nous signals ISYNC as shoWn in FIG. 5(b) are generated. 

Thereby, the CD reproducing device is supplemented in 
synchronism With the synchronous signals ISYNC, 
hoWever, since the synchronous signals ISYNC are gener 
ated by counting the internal clocks CLK, for example, if 
after completing a Writing process for 5th frame in the 
SRAM 10, a synchronous signal DSYNC is generated as a 
resynchroniZed synchronous signal as shoWn in FIG. 5(c) 
through FIG. 5(e), the EFM data are stored in the SRAM 10 
While assuming the subsequent frame as a frame 6. This 
occurs because the generation timing of the synchronous 
signal ISYNC advances, in that is shifted forWard With 
respect to the synchronous signal DSYNC of the resynchro 
niZed synchronous signal. In such instance, With regard to 
the EFM data for the 5th frame, a part of the EFM data are 
stored in the 5th frame or a part of the EFM data for the 4th 
frame are stored in the 5th frame as shoWn in FIG. 5(c), and 
the data to be primarily stored in the SRAM 10 for the 5th 
frame are moved to a position for the 6th frame. As a result, 
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a problem arises that the EFM data from the 4th frame to the 
6th frame are discontinuously stored in the memory. 

Further, FIG. 5(a) shows count values of clocks CLK in 
the respective frames and usually 588 clocks are contained 
in one frame. Further, the numerals in FIG. 5(e), for expla 
nation convenience, by ordinal numbers successively from 
the ?rst frame, represent address positions in the SRAM 10 
Which are successively selected in accordance With the 
frame order as logical addresses for every one frame, and are 
simply used for explanation convenience, of Which under 
standing is also true in the folloWing explanation. 

SUMMARY OF THE INVENTION 

An object of the present invention is to resolve the above 
conventional art problems and to provide an optical disk 
reproducing device, in particular a CD (Compact Disk) 
reproducing device, Which suppresses discontinuity of 
demodulated frame data to be stored in an internal memory 
of the device Which Will be caused When resynchroniZing 
from a synchronous state by internal synchronous signals in 
case of missing of external synchronous signals due to such 
as a ?aW of an optical disk to external synchronous signals 
read-out from the optical disk thereafter. 
An optical disk reproducing device Which achieves the 

above object and in Which ?rst synchronous signals are 
detected from read-out signals from an optical disk by a 
synchronous signal detection circuit, data amounting for one 
frame are demodulated from the read-out signals by a 
demodulation circuit, the demodulated data amounting for 
one frame are successively stored in a memory in synchro 
nism With the ?rst synchronous signals, When no ?rst 
synchronous signals are detected, the demodulated data 
amounting for one frame are successively stored in the 
memory in synchronism With second synchronous signals 
generated in the device and thereafter When the ?rst syn 
chronous signals are detected from the read-out signals, data 
amounting for one frame are successively stored in the 
memory in synchronism With the ?rst synchronous signals, 
is characteriZed in that the optical disk reproducing device 
comprises a judgement circuit Which, under an operating 
condition in Which the demodulated data amounting for one 
frame are being stored in the memory in synchronism With 
the second synchronous signals, and When a ?rst synchro 
nous signal is detected from the read-out signals, judges 
Whether the ?rst synchronous signal appears in the ?rst half 
or in the second half in the period of the second synchronous 
signal, and When the judgement circuit judges that the ?rst 
synchronous signal appeared in the ?rst half of the period of 
the second synchronous signal, the demodulated data 
amounting for one frame are stored in the memory at a 
memory position for the immediately previous frame. 
As has been explained above, through the provision of the 

judgement circuit Which judges Whether the ?rst synchro 
nous signal (external synchronous signal) detected When 
resynchroniZed appears in the ?rst half period of the second 
synchronous signal (internal synchronous signal), When it is 
judged that the ?rst synchronous signal appeared in the ?rst 
half, Which implies that the second synchronous signal 
representing an internal synchronous signal advances With 
respect to the ?rst synchronous signal, therefore, the 
demodulated data amounting one frame are stored in the 
memory at the memory position for the immediately prior 
frame. Thereby, the demodulated data amounting one frame 
are stored in the memory at a correct position. 

Contrary, When the ?rst synchronous signal is generated 
in the second half of the period of the second synchronous 
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signal, Which implies that the second synchronous signal 
representing an internal synchronous signal delays With 
respect to the ?rst synchronous signal, the resynchroniZed 
?rst synchronous signal can be treated as the subsequent 
synchronous signal, therefore, it is suf?cient if the data are 
stored as usual in the memory at the memory position for the 
subsequent frame accordingly. Thereby, at the time of resyn 
chroniZation the demodulated data amounting one frame are 
stored in the memory at a correct position. 

As a result, since the demodulated data amounting one 
frame are successively stored in the memory at respective 
correct positions, a possible discontinuity of reproduced data 
is avoided. Further, in the latter case Where the second 
synchronous signal representing an internal synchronous 
signal delays With respect to the ?rst synchronous signal, a 
part of the demodulated data amounting one frame may not 
be stored in the previous frame. Such condition scarcely 
causes problem during reproduction because of the provi 
sion of the ECC error correction circuit, hoWever, When such 
condition occurs, it is sufficient if the Writing speed in a 
memory operating in the reproduction system and the pro 
cessing speed of the ECC error correction circuit are 
increased. Such requirement can be achieved, for example, 
by operating the ECC error correction circuit With fast 
clocks in the read-out system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a CD reproducing device to 
Which an optical disk reproducing device according to the 
present invention is applied; 

FIG. 2(a) through 20‘) are explanatory diagrams on the 
relationship betWeen resynchroniZation timing and frame 
memory, When an external synchronous signal delays With 
respect to an internal synchronous signal; 

FIG. 3(a) through 3(6) explanatory diagrams on the 
relationship betWeen resynchroniZation timing and frame 
memory, When an external synchronous signal advances 
With respect to an internal synchronous signal; 

FIG. 4 is a block diagram of an internal structure of a 
generally knoWn CD reproducing device; and 

FIG. 5(a) through 5(e) are explanatory diagrams on 
synchronous signal generation by a synchronous signal 
selection circuit and storage timing of data amounting one 
frame in a SRAM. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In FIG. 1, the same or equivalent constituting elements as 
in FIG. 4 are designated by the same reference numerals as 
in FIG. 4, and the explanation thereof is omitted. 

In FIG. 1, numeral 21 is a CD reproducing device in 
Which, in place of the internally inserting supplement use 
synchronous signal generating circuit 7 in FIG. 4, an inter 
nally inserting supplement use synchronous signal generat 
ing circuit 70 is provided, in place of the synchronous signal 
selection circuit 8 a synchronous signal selection circuit 80, 
a judgement circuit 81 and a clock selection circuit 82 are 
provided, and further, in place of the address generation and 
Writing circuit 9 an address generation and Writing circuit 90 
is provided. 
The internally inserting supplement use synchronous sig 

nal generating circuit 70 is constituted by an OR gate 71 and 
a 588-adic counter 72 Which receives clocks CLK from the 
clock generating circuit 13 and counts the clocks CLK. The 
OR gate 71 receives synchronous signals DSYNC from the 
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synchronous signal detection circuit 6 as Well as receives 
from an output terminal 01 of the 588-adic counter 72 a 
completion signal indicating completion of 588 counts cor 
responding to count value amounting one frame. Thus, the 
588-adic counter 72 is reset depending on an input from 
either of them. Further, the 588-adic counter 72 generates at 
an output terminal 02 an output WF 294 corresponding to a 
294 count value half of 588 counts. Still further, the output 
WF 294 is a signal Which shoWs a HIGH level (hereinbeloW, 
indicate as “H”) during count 0 to count 294. 

The synchronous signal selection circuit 80 receives the 
synchronous signals DSYNC from the synchronous signal 
detection circuit 6 and, When the synchronous signals exist, 
outputs the synchronous signals as the synchronous signals 
RSYNC. Further, no synchronous signals DSYNC are 
received, the synchronous signal selection circuit 80 selects 
the synchronous signals ISYNC and outputs the same as the 
synchronous signals RSYNC. Still further, at the time When 
the selection of the synchronous signal selection circuit 80 
has been changed over to the side of the synchronous signals 
ISYNC, activation signals A are sent out to the frame 
number judgement circuit 81. The frame number judgement 
circuit 81 is activated upon receipt of the activation signals 
A, and When the output WF 294 representing the 294 count 
value from the 588-adic counter 72 and the resynchroniZed 
synchronous signals DSYNC from the synchronous signal 
detection circuit 6 are received, the frame number judgement 
circuit 81 judges Whether the resynchroniZed synchronous 
signals DSYNC is generated in the ?rst half of the one frame 
period of the synchronous signal ISYNC. If it is judged that 
the resynchroniZed synchronous signal is generated in the 
?rst half, a judgement result signal J is sent out to the address 
generation and Writing circuit 90. 
When a resynchroniZed synchronous signal DSYNC is 

detected by the synchronous signal detection circuit 6, upon 
receipt of the detection signal the synchronous signal selec 
tion circuit 80 is changed over to the side of the resynchro 
niZed synchronous signal DSYNC, and after selecting the 
synchronous signal DSYNC, stops the activation signals A 
for the frame number judgement circuit 81. Thereby, the 
operation of the frame number judgement circuit 81 is 
stopped. Further, the operation stop of frame number judge 
ment circuit 81 is adjusted at a timing after the generation of 
the judgement result signal J. 

Further, the operation timings and the adjustment of the 
respective output signals of the respective circuits such as 
the synchronous signal detection circuit 6, the synchronous 
signal selection circuit 80, the frame number judgement 
circuit 81 and the EFM demodulation circuit 5 are per 
formed by inserting such as a delay circuit, hoWever, since 
such is merely a design matter, the explanation thereof is 
omitted here. 

The address generation and Writing circuit 90 receives the 
synchronous signals RSYNC and in response to the syn 
chronous signals RSYNC successively reneWs the address 
of the SRAM 10 by the amount of demodulated one frame 
data to be stored (amount of one frame data), receives the 
clocks CLK from the clock generation circuit 13 and further, 
receives the judgement result signal J from the frame 
number judgement circuit 81. When the judgement result 
signal J is received, the address generation and Writing 
circuit 90 stores in response to the synchronous signal 
DSYNC the data amounting one frame in the SRAM 10 
Without reneWing the address value of the SRAM 10. 
Thereby, the EFM data When the operating condition moves 
into a resynchroniZation are stored by overWriting on the 
immediately prior frame position and are stored in the 
SRAM 10 With a correct frame number. 
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6 
Such condition Will be explained With reference to FIG. 

2(a) through 2(1‘). As has been explained in connection With 
FIGS. 5(a) through 5(e), When there exist the synchronous 
signals DSYNC as shoWn in FIG. 2(a), the synchronous 
signal selection circuit 80 generates the synchronous signals 
RSYNC in response to the synchronous signals DSYNC, 
and When no synchronous signals DSYNC exist, the syn 
chronous signals RSYNC in response to the synchronous 
signals ISYNC as shoWn in FIG. 2(b) are generated. When 
the synchroniZation is supplemented by the synchronous 
signals represented by the synchronous signals ISYNC, the 
output WF 294 representing the 294 count value appearing 
at the output terminal 02 of the 588-adic counter 72 becomes 
effective (“H”). Thus, if the output WF 294 is “H” When a 
resynchroniZed synchronous signal DSYNC is generated, 
the frame number judgement circuit 81 outputs the judge 
ment result output J as shoWn in FIG. 

Thereby, the address generation and Writing circuit 90 
performs a processing of storing the data amounting one 
frame at the address of frame number 5 in the SRAM 10 
corresponding to the frame number 5 Without reneWing the 
address of the prior frame number (the numerical value is 
shoWn as a logic address corresponding to the frame 
number) as shoWn in FIG. 2(1‘). Further, FIG. 2(e) shoWs 
count values of clocks CLK in the respective frames of the 
588-adic counter 72. 

As a result, the data for the 5th frame are stored at the 
primary position in the SRAM 10 and the data from the 
frame 4 to the frame 6 are stored substantially continuously. 

Further, in case When the generation timing of the resyn 
chroniZed synchronous signal DSYNC is at the time of 
LOW level (hereinbeloW as “L”) of the output WF 294, the 
frame number judgement circuit 81 does not output a 
judgement result output J. In this instance, the address 
generation and Writing circuit 90 performs the ordinary 
operation, and since the resynchroniZed synchronous signal 
DSYNC is for the subsequent frame, the address (the 
subsequent address corresponding to one frame) in the 
SRAM 10 is reneWed in response to the synchronous signal 
DSYNC, and the EFM data to be stored are stored at a 
correct position Without change. 

Namely, When the resynchroniZed synchronous signal 
DSYNC is generated in the second half (When the output 
WF 294 is “L”) of the period of the synchronous signal 
ISYNC, the resynchroniZed synchronous signal DSYNC is 
generated prior to the generation of the synchronous signal 
ISYNC, in that the internal synchronous signal ISYNC 
delays With respect to the resynchroniZed synchronous sig 
nal DSYNC, therefore, the resynchroniZed synchronous 
signal DSYNC is assumed as the subsequent synchronous 
signal, thus in response thereto the one frame data are stored 
at the subsequent address (address corresponding to one 
frame) in the SRAM 10 as usual. Thereby, at the time of 
resynchronization, the demodulated data amounting one 
frame are stored at a correct position in the SRAM 10. 

As has been explained above, through the judgement by 
the frame number judgement circuit 81 Whether or not the 
synchronous signal DSYNC generated at the time of resyn 
chroniZation appears in the ?rst half of the period of the 
internal synchronous signal ISYNC, When it is judged that 
the synchronous signal DSYNC is generated in the ?rst half 
of the period Which implies that the internal synchronous 
signal ISYNC advances With respect to the synchronous 
signal DSYNC, the reneWal of the value (address corre 
sponding to one frame) of the address generation and Writing 
circuit 90 is suppressed, even if a synchronous signal 



US 6,577,569 B1 
7 

DSYNC is generated and the data are stored in the SRAM 
10 While setting the memory address in the SRAM 10 at a 
immediately prior one frame memory position. Thereby, the 
EFM demodulated data amounting one frame are succes 
sively stored at correct positions in the SRAM 10. 
As a result, the EFM demodulated data amounting one 

frame are successively stored at correct positions in the 
SRAM 10, thereby, a possible discontinuity of the repro 
duced data is avoided. 

Further, When the internal synchronous signal ISYNC is 
delayed With respect to the synchronous signal DSYNC, a 
part of the demodulated data mounting one frame may not 
be stored in the prior frame. HoWever, because of the 
provision of the ECC error correction circuit 11, such 
scarcely causes problems for data reproduction, hoWever, a 
countermeasure for such case When the internal synchronous 
signal ISYNC delays With respect to the synchronous signal 
DSYNC Will be explained beloW. Further, in such instance, 
it is to be understood that the synchronous signal DSYNC 
advances With respect to the internal synchronous signal 
ISYNC because of rotation variation of the CD 1, therefore, 
the folloWing explanation is made based on such under 
standing. 
NoW, the data read-out system for the CD is operated at 

4.3218 MHZ With 588 clocks, and the clock for the repro 
ducing system is usually at 4.2336 MHZ because of the 
sampling frequency of 44.1 kHZ. Therefore, in the repro 
ducing system the reproduction is performed With 576 
clocks by the clock generation circuit 14. BetWeen the 
read-out system and the reproducing system there is a spare 
corresponding to 12 clocks. During this spare time corre 
sponding to 12 clocks, the processing is rested in the 
reproducing system. 

Further, in order to eliminate in?uences of jitter the 
SRAM 10 is provided With a buffer region amounting :4 
frames for the demodulated data to be input and Written. In 
the present embodiment, by making use of such difference 
betWeen the read-out system and the reproducing system a 
countermeasure is taken for the case Where the synchronous 
signals DSYNC advance With respect to the internal syn 
chronous signals ISYNC, in other Words the internal syn 
chronous signals ISYNC delays With respect to the synchro 
nous signals DSYNC. 

The countermeasure is performed in such a manner that 
the clock selection circuit 82 selects the clocks CLK at the 
side of clocks 588 of the clock generation circuit 13. 

The clock selection circuit 82 receives the activation 
signal A Which is sent out from the synchronous signal 
selection circuit 80 to the frame number judgement circuit 
81, the judgement result signal J of the frame number 
judgement circuit 81, further the clocks CLK (588 clocks) 
from the clock generation circuit 13 in the read-out system 
and the clocks (576 clocks) from the clock generation circuit 
14, and outputs either clocks CLK or the clocks CK after 
selecting the same to the SRAM 10, the ECC error correc 
tion circuit 11 and the data read-out and output circuit 12. 

Usually the clocks CK from the clock generation circuit 
14 are selected as shoWn in FIG. 4 conventional art. When 
the activation signals Aare received, but no judgement result 
signals J from the frame number judgement circuit 81 are 
received, namely When the synchronous signals DSYNC 
advances With respect to the internal synchronous signal 
ISYNC, the clocks CLK (588 clocks) from the clock gen 
eration circuit 13 in the read-out system are selected and sent 
out to the SRAM 10, the ECC error correction circuit 11 and 
the data read-out and output circuit 12. 
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8 
Thereby, the reproducing system including the SRAM 10, 

the ECC error correction circuit 11 and the data read-out 
circuit 12 operates With clocks of 588 and performs faster 
processings as in usual. 

In this instance, there is a spare time of 12 clocks for every 
one frame, therefore, if the read-out clocks vary about +20% 
as in usual, the phase of synchronous signals advances, and 
a delay caused thereby can be recovered after about 1.7 
frames. Of course, at the time of the maximum variation of 
+50% a possible delay can be recovered by about 48 frames 
determined by 576/12=48. Therefore, if the selection inter 
val of the clocks CLK by the clock selection circuit 82 is set 
equal to or more than 48 frames, a suf?cient correction can 
be obtained. Accordingly, the clock selection circuit 82 
restores its selection to the side of clocks CK after the 
interval corresponding to the 48 frames and outputs clocks 
CK for the usual operation of the reproducing system. 
NoW, With regard to the reproduction of a CD, the 

reproduction is usually performed With CLV (Constant Line 
Velocity), hoWever, When reproduction is performed, for 
example, With a CAV (Constant Angular Velocity) mode in 
order to prevent sound skipping, the read-out clocks vary at 
about +20% and the variation thereof reaches up to 150% at 
the maximum. Therefore, in such instance, the reproduction 
system is also required to be operated by making use of these 
read-out clocks. A CD reproducing device With such CAV 
mode is provided With a large buffer in order to prevent jitter 
as Well as to prevent sound skipping. Therefore, as a 
countermeasure in case When the synchronous signals 
DSYNC advance With respect to the internal synchronous 
signals the clocks of 588 as Well as the buffer can be used. 

Namely, When the clock selection circuit 82 selects the 
clocks CLK at the side of the clock generation circuit 13 and 
outputs the same, the EFM data demodulated by the EFM 
demodulation circuit 5 amounting a predetermined time, for 
example, for 48 frames together With the synchronous 
signals are stored in the buffer (not shoWn) used for the CAV 
mode and are processed for reproduction. Thereafter, the 
processing returns to the clocks of 576 for the reproducing 
system to perform the usual processings. 

FIGS. 3(a) through 3(e) are explanatory diagrams in 
connection With a relationship betWeen the resynchroniZa 
tion timing and the frame storage When the external syn 
chronous signals DSYNC delay With respect to the internal 
synchronous signals ISYNC. FIGS. 3(a) through 3(e) cor 
respond to FIGS. 5(a) through 5(e), in that FIG. 3(a) shoWs 
the synchronous signals DSYNC, FIG. 3(b) shoWs the 
synchronous signals ISYNC, FIG. 3(c) shoWs the synchro 
nous signals RSYNC, FIG. 3(a') shoWs count values of the 
clocks CLK and FIG. 3(e) shoWs addresses (logic address) 
corresponding to memory frame numbers in the SRAM 10. 
In FIG. 3(e), it Will be observed that the processing interval 
after the frame number 5 is shortened. 

As has been explained hitherto, in the present 
embodiment, the frame number judgement circuit 81 judges 
Whether the resynchroniZed synchronous signal DSYNC is 
generated in the ?rst half of the one frame period of the 
internal synchronous signal ISYNC, hoWever, the frame 
number judgement circuit 81 can be modi?ed to judge 
Whether the resynchroniZed synchronous signal DSYNC is 
generated in the second half thereof. In such modi?cation, 
the operation in connection With the judgement result signal 
has to be reversed in that of the present embodiment, in that 
When the judgement result signal representing the generation 
of the resynchroniZed synchronous signal DSYNC in the 
second half is received, the address of the SRAM is 
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renewed, and otherwise, the data amounting one frame are 
Written in the SRAM at an immediately prior frame memory 
position Without reneWing the address. 

Further, in the present embodiment, the SRAM is used as 
the memory Which stores demodulated one frame data, 
hoWever, such memory is not limited thereto and any general 
memories can be used therefor. 
What is claimed is: 
1. An optical disk reproducing device in Which ?rst 

synchronous signals are detected from read-out signals from 
an optical disk by a synchronous signal detection circuit, 
data amounting for one frame are demodulated from the 
read-out signals by a demodulation circuit, the demodulated 
data amounting for one frame are successively stored in a 
memory in synchronism With the ?rst synchronous signals, 
When no ?rst synchronous signals are detected, the demodu 
lated data amounting for one frame are successively stored 
in the memory in synchronism With second synchronous 
signals generated in the device and thereafter When the ?rst 
synchronous signals are detected from the read-out signals, 
data amounting for one frame are successively stored in the 
memory in synchronism With the ?rst synchronous signals, 
characteriZed in that the optical disk reproducing device 
comprising a judgement circuit Which, under an operating 
condition in Which the demodulated data amounting for one 
frame are being stored in the memory in synchronism With 
the second synchronous signals, and When a ?rst synchro 
nous signal is detected from the read-out signals, judges 
Whether the ?rst synchronous signal appears in the ?rst half 
or in the second half in the period of the second synchronous 
signal, and When the judgement circuit judges that the ?rst 
synchronous signal appeared in the ?rst half of the period of 
the second synchronous signal, the demodulated data 
amounting for one frame are stored in the memory at a 
memory position for the immediately previous frame. 

2. An optical disk reproducing device according to claim 
1, further comprising a pick-up Which receives re?ection 
beams from the optical disk; an ampli?er Which ampli?es 
the received optical signals from the pick-up and generates 
the read-out signals; and a synchronous signal generating 
circuit Which receives the ?rst synchronous signals from the 
synchronous signal detection circuit and generates the sec 
ond synchronous signals. 

3. An optical disk reproducing device according to claim 
2, further comprising an EFM demodulation circuit Which 
receives the read-out signals from the ampli?er and outputs 
the demodulated data; a synchronous signal selection circuit 
Which receives the ?rst synchronous signals from the syn 
chronous signal detection circuit as Well as receives the 
second synchronous signals from the synchronous signal 
generating circuit, and, When there eXist the ?rst synchro 
nous signals, outputs the ?rst synchronous signals and, When 
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no ?rst synchronous signals are received, outputs the second 
synchronous signals; and an address generation circuit 
Which successively reneWs addresses in response to the 
output signals of the synchronous signals selection circuit 
and designates the memory position, Wherein the pick-up 
includes a tetra-section photo detector Which receives the 
re?ection beams from the optical disk, the data amounting 
one frame are stored in the memory in accordance With the 
address designated by the address generation circuit, and 
When the judgement circuit judges that the ?rst synchronous 
signal appears in the ?rst half of the period of the second 
synchronous signals, the demodulated data amounting one 
frame are stored at a memory position of immediately prior 
frame Without reneWing the address of the address genera 
tion circuit. 

4. An optical disk reproducing device according to claim 
3, Wherein the optical disk is a CD, the synchronous signal 
generation circuit is a counter Which receives the ?rst 
synchronous signals, is reset by a logical OR of the ?rst 
synchronous signals and oWn outputs and outputs the oWn 
outputs as the second synchronous signals, and the synchro 
nous signal selection circuit operates the judgement circuit 
When the second synchronous signals are selected. 

5. An optical disk reproducing device according to claim 
4, Wherein the counter generates a pulse having a pulse 
Width corresponding to the side of the ?rst half and sends out 
the same to the judgement circuit, and the judgement circuit 
receives the pulses and judges Whether the detection time 
point of the ?rst synchronous signal is in the ?rst half or in 
the second half. 

6. An optical disk reproducing device according to claim 
5, further comprising a clock generation circuit, Wherein the 
counter is a 588-adic counter Which counts the clocks from 
the clock generation circuit, and the pulse is kept at HIGH 
level in substantially the half interval of the period of the 
second synchronous signal. 

7. An optical disk reproducing device according to claim 
6, Wherein the judgement circuit receives the output pulses 
from the 588-adic counter and the ?rst synchronous signals 
and judges Whether the detection time point is in the ?rst half 
or in the second half. 

8. An optical disk reproducing device according to claim 
7, further comprising an ECC error correction circuit, 
Wherein When the judgement circuit judges that the detection 
time point is not in the ?rst half, the memory and the ECC 
error correction circuit are operated in response to the clocks 
of the clock generation circuit, the data amounting one frame 
are successively stored in the memory and the ECC error 
correction circuit performs error correction of the data in the 
memory. 


